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SUMMARY AND RECOMMENDATIONS 
There are approximately 120,000,000 head of cattle in Tropical 
Africa and, except for the highlands and the countries of southern Africa, 
most of these are kept in the zone bordered by sheer desert on the one 
hand, and on the other, by heavy rainfall areas infested by the tsetse fly, 
vector of trypanosomiasis, Although one eighth of the world's cattle are 
found in this region, they produce only about a twentieth of world meat 
supplies e Low production is attributable to marked seasonal variations in 
forage and water supplies which impose a system of nomadic grazing, to 
-poor reproductive performance, high losses from disease, excessive maturation 
time, and tc inefficient marketing systems. The potential for expansion 
in livestock production in Tropical Africa is considerable, and if certain 
prob:lems could be overcome, a severaifold increase in productivity would 
be feasible. 
In order to bring about such a change, major alterations will be 
necessary in the syst,ems of livestock farming, The traditional pattern of 
production will need to be modified into one which is stratified and can 
make use of purchased inputs and in whieh the land tenure system provides 
the necessary incentive for this type of investment. Tlnis will involve 
adaptations to the prevailing social systems so that individuals or groups 
can become sufficiently creditworthy to obtain access to the increased sup- 
ply of finance for livestock development which is becoming available from 
various sources, 
These enormous structural changes, which will naturally vary in 
their nature from country to country, are likely to be accelerated if there 
is a constant flow of suitable information from which national governments 
can formulate their own development strategies. Because of the enormity of 
the problems and the overall shortage of trained animal scientists, it is 
unlikely that local institutions could mount a sufficiently comprehensive 
program to provide such information, 
For this reason it is proposed that favorable consideration should 
be given to the establishment of an international animal research center or 
centers whose program focus would be on beef cattle production, whose staff 
would be a multidiscipiinary team of qualified scientists, and whose organi- 
zation and modus operandi would be similar to existing International 
- 236 - 
Institutes. It is conceived that such a center would give considerable 
attention to the complex socio-economic problems of the African livestock 
industry, as well as devoting itself to technological research and to 
training (See Appendix II). 
Preliminary estimates suggest that such a center would have a 
capital cost of about US $5,000,000 and recurrent costs of US $2,5OO,OOO 
to 3,000,000. Discounted over a decade, these figures represent an an- 
nual cost of about 0.5% of the value of beef cattle production in the 
region, given a continuance of the current production trend. Realistically, 
one must realize that changing the traditionally slow growth trend will not 
be easy; policies must be changed and planning must be long-range.. Never- 
theless, the projected growth rate in the future demand for beef is so high, 
the potential for greater animal productivity and its social and economic 
implications are so great, that expenditure of the nature called for in this 
paper appears to justify priority consideration. 
There is, furthermore, every indication that the "climate" in 
Africa for such an approach to an animal research center is favorable at the 
present time. 
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INTRODUCTION 
Scope 
This document is intended to provide an overview of the live- 
stock situation in Tropical Africa, an evaluation of current efforts in- 
tended to foster the development of more efficient animal production, 
and suggestions for a possible course of action which might be considered 
by technical assistance agencies. This paper is not intended as an in- 
depth analysis of the many facets of animal production but, wherever 
available, relevant information from many personal interviews, reports, 
surveys, studies and sector analyses of Africa has been drawn upon to 
derive more generalized observations., The paper concerns primarily beef 
cattle production systems even though it is recognized that many other 
interrelationships exist; for example, there can be no doubt that live- 
stock development has been restricted by limitations in effective demand. 
Policies which would mitigate such restrictions are to be encouraged. 
In some areas beef production is an integral part of a live- 
stock complex involving other livestock and wildlife species. National 
programs of livestock development should incorporate policies to deal with 
the various species where they play important roles in the social and 
economic lives of the people. Thus poultry, swine, goats, sheep, camels 
and donkeys, among the domestic animals, and the wildlife species ali con- 
tribute significantly to the well-being of the inhabitants of Africa, and 
it may be desirable at one or more associated research centers to develop 
specific programs studying the interrelationships of various animal species 
as a function of total rangeland use and conservation. No biological sys- 
tem is static and although there exist traditional patterns of animal hus- 
bandry in Africa, the complex of man and his environment is constantly under- 
going change. The direction and magnitude of these changes are important 
to the future social and economic development of Africa. 
Much of the livestock production in the region is used for sub- 
sistence agriculture and does not enter into the market economy. Estimates 
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of the importance of livestock in the economy suffer from this inherent 
lim itation as to their accuracy. Bearing this in m ind, it appears that 
the value of livestock production in Tropical Africa is of the order of 
US $1  billion per annum, a  figure which represents about one  seventh of 
the value of total agricultural production, or 5% of the GDP of the area. 
About two-thirds of the value of production is made  up  by meat, over half 
of which is beef. The  total livestock inventory is worth about US $8  
billion. It appears to have grown at a  little over 2% p.a. in the last 
decade, a  growth rate similar to that of the human population, but one  
well below the likely future demand in those countries endeavor ing to 
pass through a  period of rapid economic growth and in which the current 
consumption of animal products is very low. 
The  Area 
The  area of the subcontinent of Africa south of the Sahara is 
greater than that of the U.S.A. and  Canada combined - approximately 9  
m illion square m iles. Estimates of livestock numbers in the region show 
that in 1966-1967 the livestock populat ion totalled some 124 m illion cattle, 
98  m illion sheep, 80  m illion goats and 12  m illion horses, mu les and asses 
(Table I), As a  source of dietary protein, cattle are the most important 
species, since, on  an  animal unit basis, they outnumber sheep and goats 
by about fourfold. They outnumber donkeys, asses and mu les by about ten- 
fold. 
The  geographical area of primary focus, insofar as this report 
is concerned, lies between the Tropic of Cancer and the Tropic of Capri- 
corn and will be  referred to as Tropical Africa. Specifically and  for 
convenience, we have defined the northern boundary of the area as a  line 
extending west to east approximately along 16O North latitude and which 
corresponds approximately to the southern lim it of the O-4" rainfall area. 
The  southern lim it of the area corresponds roughly to loo South latitude, 
For reference purposes certain statistical data for the remaining area in 
the southern tip of the continent is also included in this report. 
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DYNAMICS OF LIVESTOCK PRODUCTIOBT 
Livestock Distribution and Population Densities 
The livestock population of Tropical Africa is not uniformly 
distributed over the entire subcontinent but concentrated in a broad belt 
stretching east/west from the Atlantic Ocean to the Arabian Sea between 
latitudes 11' and 16'N and extending southward along the eastern coast 
from Ethiopia to South Africa. A common feature of this distribution pat- 
tern is the low livestock population density in those regions of the sub- 
continent with less than 250 mm of rainfall per year and almost complete 
absence of cattle in high rainfall areas. In the areas with less than 
250 mm, animal population is limited by a lack of water and pasture, while 
in those with more than 800 to 1000 mm per year , livestock numbers are re- 
stricted by a variety of endemic diseases, the most serious being trypano- 
somiasis. See Maps i, 2, 3, and 4,* 
In addition to the amount of rainfall, its distribution through- 
out the year is also important in determining pasture growth and hence the 
grazing capacity of the range and livestock distribution. In Tropical 
Africa, there is a close positive correlation between total rainfall and 
rainfall distribution. Thus, in the main cattle regions of the subcontinent 
there is a long dry season which varies from about 6 months in parts with 
the highest rainfall, to about 10 months in parts with the lowest rainfall. 
In addition to rainfall differences, there are also great differ- 
ences in soil, latitude, and altitude which give rise to a wide range of 
ecologically different zones. Each zone is characterized by a dominant grass 
species that provides the main grazing within that zone. There are about 
six main ecological zones in the principal livestock areas of the subconti- 
nent, accounting for perhaps 90% of the area and about 8 to 10 smaller 
zones, making up the other 10%. With such a variation, it is not surprising 
that there is no country in the subcontinent that is representative of the 
the whole. Perhaps the closest to this would be Uganda and Ethiopia, fol- 
lowed by Kenya. Nigeria has a wide range of rainfall and vegetative zones 
+ 
Mittendorf, H. J. and Wilson, S. G, (1961) Livestock and Meat Marketing 
in Africa, FAO Rome, pp. 4-7. 
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by virtue of its extending from the coast (high rainfall) in the south into 
the arid region of the north. 
The forty countries of the subcontinent may be grouped into six 
major regions (Table l), based mainly on geographical proximity and also 
on traditional livestock migration patterns. These patterns are mainly intra- 
regional rather than between regions. This is exemplified in Region I (west 
and northcentral) in which migration is from the livestock-producing areas 
in the north to the nonproducing areas in the south where, because of a much 
higher human population, the market opportunities are better. The main 
characteristics of each region are summarized in Appendix I. 
Production Dynamics 
The native stockman is a herdsman and shepherd rather than a 
rancher or farmer. For the most part he lives outside or on the fringes 
of a monetary-oriented society and measures his wealth by the accumulation 
of animals rather than by their productive efficiency. His traditional pat- 
tern is one of communal grazing of open rangeland and of seasonal migra- 
tion in search of pasture and water. He is a nomad. The direction, timing 
and extent of his movements are affected by rainfall. Transhumance patterns 
within each social group are fairly well defined and are closely attuned to 
the natural environment. Under these harsh conditions, his animals suffer 
from starvation and malnutrition and are exposed to the ravages of disease 
and parasites. The results are low birth rates, high mortalities and de- 
layed maturities, culminating in low off-takes estimated-at from 7 to lo%, 
and much less in some areas. Among some tribes the number of disposable 
cattle is insignificant beyond satisfying immediate replacement needs. This 
compares with 15 to 20% obtained in other tropical countries using improved 
technology. 
There are no precise livestock production data available for 
regions I to V; however, the meat production estimates summarized in Table 2 
reflect the dynamics of a marginal production system. In all of the major 
meat producing countries in the subcontinent, the ratio of head of cattle per 
metric ton of meat produced ranges from 55 to over 200 compared with a ratio 
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of 11 for the United States, where beef is produced under intensive yard 
feeding methods, and 19 and 20 for Australia and Argentina, respectively, 
where production is semi-intensive from grassland (Table 2, footnote 1). 
Cattle production areas are largely determined by the availabil- 
ity of forage and water and by the risk of loss from disease (mainly try- 
panosomiasis). In a sense, these two factors work in opposition, for where 
there is rainfall, thus lush plant growth, there is also prevalent the 
tsetse fly which is a vector for the trypanosome organism. Cattle are forced 
to remain on the fringes of the highest forage producing areas and are moved 
to feeding grounds according to rainfall patterns. As a result of these 
natural limitat.ions, there have evolved rather clear-cut production 
and distinct cattle movement patterns as affected by population and 
ing centers. 
zones 
consum- 
Potential for Increased Production of Animal Protein 
Experience has shown that current African livestock production 
parameters could, with present-day technology, in some cases be increased 
severalfold. The argument has been presented that economical producTion of 
animal protein could be achieved by efficient cropping of the subcontinent's 
wildlife population without adversely affecting its role as an earner of 
foreign exchange from tourism. However, because the managing and marketing 
of wildlife presents many difficulties, it is improbable that such an effort 
would play more than a token role in the realization of this potential for 
most of the region, While this may be generally true, it is likely that some 
countries will have extensive areas that, for the foreseeable future, could 
be farmed effectively by wildlife cropping. The immediate need, however, is 
to formulate ways and means of increasing production from domesticated ani- 
mals through the application of improved technology to existing production 
areas, and by opening up new areas hitherto regarded as unsuitable for such 
animals. This applies particularly to the wetter areas of central and western 
Africa where, because of higher and more reliable rainfall more evenly spread 
through the year, experience in other parts of the world has shown that the 
potential is perhaps many times greater than in the present traditional live- 
stock belts. 
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It will only be possible to utilize those areas of greater forage 
potential if a means is found to control the tsetse fly (the vector of trypano- 
somiasis) which inhabits the lush rainfall country. Some attempts to introduce 
greater numbers of trypanosomaic-tolerant breeds of cattle such as the Ndama 
into fly-infested areas is not the ultimate solution. Should a means be dis- 
covered to eliminate tsetse fly or provide protection against trypanosomiasis, 
it would permit the use of an area almost the size of the U.S.A. from which 
cattle are now excluded because of this disease alone. It is estimated that 
this area could support an additional 120,000,000 head of cattle. 
Although trypanosomiasis is the major impediment to maintaining 
productive cattle in the high rainfall belt, it is not the only limiting fac- 
tor. Should these presently excluded areas become amenable to livestock ex- 
ploitation, it will only emphasize the inadequacy of present-day technology to 
deal with the broad range of new production problems peculiar to the African 
humid tropics, Even though it is not possible to predict the relative impor- 
tance of other production constraints surely they will include other diseases, 
parasites, breed adaptability, pasture management and production costs. While 
immediate emphasis must be placed upon the performance of herds located in the 
lower rainfall areas because of their present social and economic importance 
in these areas, consideration must be given now to the development of produc- 
tion technology needed for the humid sub-Sahara tropics where future expan- 
sion will take place. 
ECONOMICS 
Africa today is a net importer of beef even though it has the po- 
tential to provide substantial quantities of beef to the world markets. There 
are indications, however, that production increases are not even keeping pace 
with internal* market demand. Prices paid for cattle vary considerably and 
largely determine the direction of market flow of live cattle (See Map 6). 
In their excellent report on West Africa (1965), Lacrouts eta1 provide a 
price and trade analysis which indicates a serious downward trend in beef sup- 
plies from traditionally exporting countries which may soon develop into con- 
siderable shortages of beef in the traditionally importing countries. In 
eastern Africa, the livestock output from current numbers of cattle generally 
* "Internal" used here in the sense of market demand within African even though 
considerable "international" trade occurs among the African nations. 
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exceeds domestic or local demand, but in spite of this only Kenya, Somalia, 
Tanganyika and Madagascar have developed any notable exports outside the 
African continent (See Map 5). 
Most efforts by African countries to export beef outside the con- 
tinent have met with a multitude of serious obstacles. European and other 
importing nations maintain strict sanitary requirements which limit access 
to these markets. Also high transportation costs place an additional burden 
on African exports and the subsistence-oriented cattle production systems 
are not geared to meet export specifications. More importantly, however, 
with economic development rates which have been projected for Africa during 
the next 20 to 25 years, the continent is expected to remain a net beef im- 
porter. It would appear, then, that for the immediate future priority in 
most areas should be given to satisfying the demand for meat products within 
Africa. 
There is every indication that cattle flow can be affected by 
market price even among the nomadic herdsmen. However, without the intro-- 
dudtio:n of production innovations (technology), it is doubtful that in- 
creases in output levels can be accelerated and as a consequence of higher 
price incentives, there is the risk of depleting the breeding herds. .To date, 
the low local market prices for cattle and the high cost of purchased inputs 
have made it virtually impossible to justify using the more costly inputs 
which are needed to provoke substantial increases in output. Conversely, 
production efficiency is generally so low that derived income is inadequate 
to pay for upgrading the management. Initially then, development approaches 
which -will put into practice low cost, high impact practices which will have 
a pronounced effect on turnloff rate will have to be used. The grazing pat- 
tern (tenure system), herd composition, etc., wiil have to be rationalized 
so that additional capital can be utilized and repaid. Several experimental 
efforts and pilot schemes indicate that packages of high impact, low cost in- 
novations for increasing the utilization of improved practices and increasing 
the flow of capital into the predominant nomadic systems on a bankable basis 
can be developed. These potentials need extensive further testing and re- 
finement. 
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CONSTRAINTS ON THE ACCELEBATION OF 
LIVESTOCK PRODUCTION 
Cultural Constraints 
It is questionable that existing cultural practices among the 
various peoples of Africa have been correctly interpreted in terms of at- 
tempts to develop more productive livestock enterprises. It is important 
to recall that the domestic animal population of middle sub-Sahara Africa 
occupies what is essentially arid and semiarid areas (rainfall under 20") 
and this is due largely to the severity of disease problems in the more 
humid areas. Crop production in the cattle-producing areas is very limited 
as is the exploitation of other natural resources (forestry and mining) or 
other means for earning a livelihood. ,Under these conditions, livestock- 
keeping is the most important linkage between life and death. It is only 
natural then that attitudes, customs, and practices concerning cattle and 
other forms of livestock are so closely interwoven into the cultural fabric 
of the African, especially the nomadic groups. Similarly, practices re- 
lated to livestock-keeping have evolved in a pattern generally in concert 
with limitations imposed by environmental conditions. 
The principal features of such "traditional" societies engaged 
in subsistence herding are, briefly, as follows: 
1. Livestock are individually owned. Within specifiable limits 
they can therefore be sold, bought, culled and otherwise 
manipulated for a particular purpose by individuals acting 
independently. 
2. These animals are being maintained in a hazardous environment. 
This leads to strong pressure against fragmenting herds along 
strict ownership lines, and toward aggregating livestock as 
far as their owners are likely to be able to engage in amicable 
decision-making and produce-sharing. 
3. In contrast to the individual ownership of livestock, the 
natural resources necessary for livestock production are not 
individually owned, except in minor and tangential fashion, 
Use of resources (grazing, water) by individual herd owners 
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is therefore opportunistic, with a corresponding emphasis 
on their shorbter1m rather tha:! their isng-term use. 
4. As is to be expected in the opportunistic exploitation of 
fluctuating resources, the association of particular human 
groups (and their livestock) with particular areas of terri- 
tory is qcite 52exlLbLe* "Boundaries" tei?d to be least flexible 
with large groups (a Whole society, or a major component of 
it) and most flexible - even absent - with smaller groups; 
but 9 in general, ail boundaries are subject to seasonal 
change and to pressures of demand. 
5. There is an emphasized association between small groups of 
humans and aggregates of livestock. In this way herd/family 
or stock-camp/locality may each be seen as the same-thing. 
6. Livestock are a multiple value, not a single value. They 
do not merely stand for!, and so are not always readily trans- 
latable into, a money value but can represent variable com- 
binations of power, prestige , prerequisites of adulthood, 
marriage or parenthood, means of establishing social rela- 
tionships, and forms of self-identification. 
7. Markedly different values are attached to various kinds of 
livestock, and this is reflected in variant attitudes toward, 
and differential use, of them. Larger, slower-maturing ani- 
mals (cattle, camels) are usually distinguished as major items 
of property. Smaller, faster-maturing animals (goats, sheep) 
are used more as everyday currency, being commonly regarded 
as a cushion against disaster and the slow buildup of herds 
of large animals. To the extent that small stock are more 
single-valued than larger ones and people have a utilitarian 
attitude toward them, they often present a means of establish- 
ing an initial market orientation, 
8. Cash incentive to market livestock is generally low and so is 
the effective consumer demand. In parts this derives from the 
dominant posi-tioll occupied by livestock in the scheme of values, 
Ir; part from -the mobile conditions of life which inhibit the 
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accumulation of consumer goods. But the presence or ab- 
sence of market orientation is a regional variable, and 
to cast the low, spasmodic and unpredictable market entry 
of traditional herders in terms of simple cultural conser- 
vatism would be quite wrong. 
9. The herd structure typically found in traditional pastoral 
societies is radically at variance with that usually desired 
for commercial livestock production. In part, this is be- 
cause the need for "animal units" for social exchange pur- 
poses encourages the keeping of animals which (through age 
or condition) would be culled from a commercial herd. More 
importantly, in these societies livestock herds are generally 
designed to meet the requirements of subsistence by.use rathe:r 
than by slaughter, and must be large enough to maintain the 
associated human population during the harshest periods of 
an uncertain seasonal cycle. So, the utilization of yields 
rather than carcass may be extended beyond mature females by 
regularly bleeding mature males; a subsistence herd will then 
carry far more mature males than would be acceptable in a 
commercial herd. 
10. The basic form of traditional pastoral economy is many live- 
stock tended by (and supporting at a subsistence level) many 
people. This contrasts completely with a fully developed ranc'h- 
ing econow in which many livestock are tended by few people. 
Irrespective of how animal protein production is to be intensified, 
it remains problematic that this can be brought about without drastic changes 
in the way of life of the indigenous human populations; namely, a change from 
a state where wealth is measured by'stock numbers to one gauged by monetary 
returns. Such a massive social transformation has not been undertaken else- 
where in the world and could pose problems far more difficult to solve than 
those associated with the technical aspects of increasing production. 
That life-style has been and will be difficult to change because 
it represents a highly integrated adaptation by the society to their present 
social and environmental requirements. Such a change is worth contemplating 
as feasible because i-t stops short of total change in two vital respects: 
first, it enables people to continue doing, in however greatly modified a 
fashion, what they most value (and are good at) doing - handling cattle; 
second, it proposes an ecologically feasible solution for the areas they 
inhabit - rangeland economy - and not some expensive and complex alternative 
like irrigation agriculture, or mineral exploitation. 
'There is every reason to believe that improvements in cattle hus- 
bandry leading to increased yield ean be achieved even in subsistence so- 
cieties. The reasons why this is now possible are many, but stem from the 
fact that through disease control procedures, improved communications, better 
market prices o greater concern of government bodies for the welfare of rural 
peoples, etc., there should be greater security in the life process of the 
livestock keeper and he has less fear that the thin thread upon which his 
survival depends will be broken. The key is to enable him to produce surplus 
stock which he is willing and able to'sell, and initiate the cycle of pur- 
chasing inputs with higher monetary returns. 
While these along with others are serious culturai problems which 
must be confronted if livestock yields are going to change, it is reasonable 
to conclude that such constraints are not determinant in introducing new tech- 
nology. Rather than begin by insisting that cultural changes must come first, 
innovative techniques should be devised in which animal husbandry practices 
c:an be altered within the existing cultural patterns. It is then that one 
can expect a change to occur in cultural attitudes. 
Technological Constraints 
Productivity levels within the limits imposed by a natural or 
modified environment reflect the level of herd health. Health is used here 
'broadly to mean the status or condition of the organism to function to the 
optimum of its genetic capability. It is affected by nutrition, disease, 
climate and management. In Africa,poor health of animals results in excep- 
tionally severe losses (or unrealized gains) as a result'of debilitation and 
death. It is estimated that some herds are producing at only l/6 of their 
potential. There are no reliable data to enable one to segregate losses due 
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to various factors affecting health, and as these are closely interrelated 
in their effects on the animal, our best measure is total performance, 
Poor health will be reflected in slow growth, poor reproductive performance, 
poor calving rates, high calf mortality, high adult mortality, and as a 
result few "surplus" animals for sale. Two conditions prevail in Africa 
insofar as our knowledge is concerned about how to improve herd health and 
performance. One is that we don't have all of the information needed; the 
second is that what is already known is not applied. With regard to the 
former, it must be recognized that considerable research information on 
African livestock has been generated, but it is uncollected, unrelated, 
often unavailable and practically never applied. Vitally needed is the 
collection, testing and dissemination of what is known; What is unknown 
and needed will quickly emerge from a production-oriented research.program. 
1. Animal Disease 
Diseases and parasites impose heavy burdens on the livestock 
industry because of death, debilitation, condemnation, disruption of market- 
ing movements, and added costs of production. The major cattle diseases 
for which there are still no satisfactory control methods include East. Coast 
Fever, trypanosomiasis, contagious bovine pleuropneumonia, streptothricosis, 
Rift Valley Fever and helminthiasis. Rinderpest is a highly infectious, 
fatal disease for which suitable vaccination procedures have been developed. 
Foot and Mouth Disease does not appear to cause major losses in Africa, but 
its existence denies access to international trade. 
Because of their overwhelming importance, disease problems have 
been given priority attention in the past and can be considered to be major 
impediments to expanded livestock production. Nevertheless, while some 
degree of success has been achieved in combating a number of important dis- 
ease entities, this has largely been negated because other diseases, para- 
sites and nutritional deficiencies have continued to take their toll. For 
example, the recent relatively effective control of rinderpest has not re- 
sulted in a highly significant increase in beef production in Africa. Dis- 
ease control at the farm level must be combined with additional integrated 
measures that will keep animals alive and let them grow faster. Nevertheless, 
the important, devastating diseases must be brought under control and this 
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will require certain major efforts such as are described in the proposal 
entitled, "An International Laboratory for Animal Disease Research in 
Africa." Existing animal disease research laboratories represent a con- 
siderable resource in any future interdisciplinary animal production pro- 
gram. Undoubtedly, some of these can serve as a base around which out- 
reach research activities can be conducted in coordination with a major 
international center. 
2. Nutrition 
For the vast majority of cattle in sub-Sahara Africa, the pre- 
dominant nutrient resource will be the rangeland grasses and browse plants. 
The quantity and quality of natural grasses vary considerably from region 
to region, by season, by management and by plan succession. Because of 
this periodic fluctuation in the nutrient quality and quantity, rate of 
gain is adversely affected, reproduction efficiency is diminished; and 
because of nutrient debiiitation animals succumb to other stress factors 
more easily. 
Research on rangeland grasses and utilization is the starting 
point of nutrition research in Africa, followed closely by studies on the 
significance of minerals, trace elements and vitamins. Today practically 
:no supplementation of range cattle occurs among nomadic herds. 
Considerable work is also needed on the utilization of agricul- 
tural by-products, surplus feeds and cultivated forages, The place of 
confinement feeding to accelerate gains to market weight and thus the 
rate of turnover, must form an integral part of any nutrition research 
program. 
There is little doubt that provision for more adequate nutri- 
tion will contribute greatly to improved health and performance of ex- 
isting livestock. Goverrment schemes for the control of grazing on public 
lands could prove to be an invaluable vehicle through which technological 
inputs could be introduced into subsistence herding. 
3. Management 
Lack of effective modernmanagement is a major constraint on 
livestock productivity. In most of the developing countries grasslands 
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are periodically overgrazed and undergrazed. A concept of equitable 
stocking rates does not exist. Water utilization is for the most part 
haphazard, and stock either has to travel too far for water or animals are 
concentrated near water to an extent that available forage is seriously 
reduced. Fodder conservation in the form of hay or silage is seldom 
practiced. Brush control is rarely practiced. 
Records on breeding stock are nonexistent on most herds and 
even in government-controlled stations data is meager or unreliable, New 
management systems must be introduced to reduce risk, accelerate turnover 
and improve performance. Breeding operations must eventually be separated 
from growing and finishing stages. There must be better integration of 
extensive livestock operations with intensive systems. 
4. Husbandry and Breeding 
In most of the developing countries certain breeds or types of 
animals have evolved as a result of natural selection. Many of these 
animals possess extremely desirable characteristics such as disease resist- 
ance, heat tolerance and the ability to effectively convert course feeds 
and fodder. However, the lack of systematic selection, the retention of 
all males andindiscriminatebreeding has given rise to many characteristics 
of questionable value. In recent years a tendency to import European or 
American stock into Africa has resulted in a dilution of the desirable 
characteristics of indigenous animals. There is an urgent need to begin 
a systematic evaluation of breeds and types and to make better use of the 
genetic material available in the African environment. 
5. Marketing, Processing and Distribution 
Transportation and marketing'are major constraints and ones that 
are not easily solved. Lack of rail and road facilities plus high cost per 
ton mile, where they do exist, forces trekking as the system for moving ani- 
mals to market. The trekking systems are poorly organized and losses from 
death and starvation are tremendous. Although trekking involves low, out- 
of-pocket cost, losses and shrinkages ultimately makes it a high cost system 
relative to the price of the product. 
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Most of the African countries are handicapped with traditional 
marketing patterns in which both the producer and the consumer are caught 
in an adverse price structure. The price to the producer is so low that 
incentive to sell is all but destroyed. The complex interchange at the 
level of middlemen, while perhaps relatively efficient, drives the pr2ce 
,to the consumer so high, in relation to income, that only a small percen- 
tage of the population can afford significant amounts of meat or livestock 
products, Even those segments of the industry that are organized along 
commercial lines, such as in the highlands of Kenya face low prices. Pro- 
cessing methods for local.demand is minimal and is generally lacking in 
sanitary provisions. Simple low cost innovations could contribute greatly 
to improved human health. For the export and internal trade, improvement 
in the processing procedures and facilities is essential and would con- 
tribute much to reducing waste and adding to the value of carcasses. Most 
African countries do not have the resources needed to establish quarantine, 
sanitary slaughter and inspection services which would make it possible to 
export meat products beyond their borders. On the other hand, a lack of 
understanding of African livestock production and marketing methods on the 
part of potential importing countries results in some irrational sanitary 
policies concerning the importation of meat products. 
6. Capital/Inputs/Tenure 
Economic development has been seriously constrained by the in- 
abi,lity of the existing systems of livestock production to absorb and re- 
pay increases in capital intensification. The nomadic herders specifically, 
and pastoral people generally, as individuals do not meet the usual financial 
institution criteria of a good credit risk. ' HIS market is haphazard, he owns 
no land, has few supplementary assets and by necess.ity is constantly on the 
move. New imaginative approaches on the part of the government, banking 
institutions, and assistance agencies will be required to establish security 
of tenure rights, stabilization of areas grazed, market improvement and the 
provision of needed inputs. 
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INSTITUTIONAL SUPPORT TO THE ANIMAL INDUSTRY 
Professional and University Training 
It has been only in recent history that serious attention has 
been paid to the cattle population of Africa as a potentially viable and 
significant economic agriculture activity. Except for the introduced 
European enterprises in the highlands of Africa, the remaining cattle 
populations belonging in subsistence cultures were largely ignored. The 
only technologic procedures applied in nomadic herds during the colonial 
period were those concerning veterinary practices, and these were geared 
to the prevention and spread of major epidemics, and sudh programs were 
conducted by professionals from the colonial powers. The transition from 
colonial rule to independence found most African countries with practically 
no animal scientists, a condition common to most developing nations. For 
the most part, however, close working relationships continued to exist with 
the former metropolitan powers where advanced training opportunities, re- 
search support and other facilities were provided. Bilateral and technical 
assistance programs continue to this day. 
The availability of adequate numbers of professionally trained 
experts in the animal sciences remains as a major obstacle to the implemen- 
tation of livestock development programs. Significant progress is being 
made to overcome this deficiency but without exception, the professional 
schools will require continued support for some time before they have fil- 
led the gap and are ready to operate on their own resources. The Veterinary 
Schools, exclusive of southern Africa, include one in the Sudan, one in 
Kenya, two viable ones in Nigeria, and one recently started in Senegal. All 
of these are busily developing their academic programs and can hardly be ex- 
pected to conduct research programs at the level needed in Africa. 
Animal husbandry, as a professional college degree or postgraduate 
program, is not taught anywhere in Tropical Africa, except at the University 
of Ibadan in Nigeria. At the University of East Africa, the Veterinary and 
Agriculture faculties will jointly offer a degree program in animal husbandry 
beginning in 1970. However, the degree of Bachelor of Science in Agriculture 
is offered at a number of institutions and in these programs the students 
are taught some courses in animal husbandry. 
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By far the most widespread and useful training in animal hus- 
bandry and veterinary science is conducted at the diploma and certificate 
levels. Course length varies from one to three years and is geared to 
'familiarize students with practical aspects of livestock keeping, market- 
ing, quarantine and inspection, etc. It is fair to say that the diplomat 
has shouldered much of the field work related to animal production in many 
of the countries under consideration, 
Research Centers 
The typical animal industry branch or service of Ministries of 
Agriculture are usually understaffed, inadequately supported and stretched 
too thin to effectively cope with the many aspects of the livestock sector. 
A number of the veterinary services function quite effectively and some 
conduct research. On the whole it is doubtful that any of the existing 
services could be looked upon to provide the leadership and technical 
guidance urgently needed on a broad front in the region under consideration. 
On the other hand, because of existing basic organizations,the move to train 
more professionals, and increasing financial support, national service or- 
ganizations are in a position to profit considerably from an international 
interdisciplinary research and training effort focused on beef cattle pro- 
duction. 
Internationally-supported Projects 
There are a large number of research, education and development 
projects supported by external assistance agencies. In number, scope of 
projects and amount of funds the USAID, British ODM and the French IEMVT 
(IRAT), UN Special Fund and FAO predominate while the Norwegian, German 
and Dutch governments have also been active in livestock programs. 
USAID is supporting projects at two universities in veterinary 
education, has completed a number of livestock development surveys, sup- 
ported several major animal disease projects including JP 15 rinderpest 
control program, the tsetse fly (sterility) project, research on contagious 
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bovine pleuropneumonia, East Coast Fever and trypanosomiasis. AID has 
also provided veterinary advisory services in a number of countries, sup- 
ported rangeland development schemes and marketing and economic studies. 
The World Bank has provided financial assistance for livestock 
development in several East African countries and, in some of these, notably 
Kenya, emphasis has been placed on the systems approach for converting sub- 
sistence herdsmen into productive ranchers. In addition, production in- 
creases are being attempted by providing only the simplest and most basic 
input, water. Moreover, since the most immediate concern is to increase 
the off-take from the traditional sector - a vast reserve in most of sub- 
Sahara Africa - and to provide motivation to bring stock owners into a cash 
economy, the basic features of a marketing infrastructure such as stock 
routes and holding grounds are also provided. 
Kenya, Uganda and Tanzania with the UNDP prepared the East African 
Livestock Survey which drew on available information and experience in ani- 
. mal production, processing, marketing and health. It also provided plans 
for the development of the livestock industry and the infrastructure needed 
in East Africa.. UNDP support in East Africa has subsequently concentrated 
on the livestock sector with support for training, surveys, pilot cattle and 
sheep ranching, disease research and control. 
The major technical assistance programs on regional basis include 
those related to the JP 15 rinderpest control programs in both East and 
West Africa; development of a livestock production and marketing project in 
the Entente countries; support for EAVRO-EAAFRO in East Africa, the veterinary 
laboratories at Vom and Debu Zeit; Laboratories de l'&Levage at Fort Lamy 
and Da&r; and the trypanosomiasis research unit at Tororo, Uganda. Notwith- 
standing the excellence of their programs, most of these centers have a nar- 
rowly-based program. 
On the whole, one would conclude that international support for 
research in Tropical Africa is inadequate; it lacks a coordinated multidisci- 
plinary orientation; it is deficient in the training function and lacks the 
mechanism for universalizing of experience. 
* 
Entente countries include Upper Volta, Ivory Coast, Dahomey, Togo, Niger, 
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APPENDIX I 
Characteristics of main subregions of Africa south of the 
Sahara. 
Region I - West and Northcentral 
This is the largest of the six regions, with a land area of some 
3 million square miles and a human population of 110 million. It has the 
highest livestock population, totaling some 34 million cattle, 23 million 
sheep and 46 million goats, On the basis of stocking density, the region 
ranks fourth, with 15 units of cattle equivalent per square mile. Live- 
stock numbers increased at an annual rate of about 4% between 1954 and 1967. 
The most important livestock countries in the region, based on numbers, are 
Nigeria, Mali, Niger and Chad. The two main grassland types in the live- 
stock zone are the Cenchrus dominant areas on the brown soils of the northern 
parts and the Andropogan dominant areas on a complex of poorer fersiallitic 
soils in the wetter southerly part of the zone. 
Region II - Northeastern 
This is the third largest region, having an area of 1.7 million 
square miles and a human population of some 40 million. It has the second 
Ihighest livestock population with about 35 million cattle, 25 million sheep 
and 20 million goats, and ranks third in stocking density, with some 26 
units of cattle equivalent per square mile. Increases in livestock popula- 
tion between 1954 and 1967 were not as rapid as those in Region I and 
averaged about 1.7% per year. Of the three countries in this region, 
Ethiopia has the highest livestock population in the subcontinent and Sudan 
- 264 - 
the largest land area. In this region the Western Sorghum grassland in 
Sudan and the Eastern Chrysopogon grasslands of Somalia and Ethiopia are 
the most extensive, but there are a number of smaller zones including 
Hyparrhenia, Cenchrus, Heteropogon, Setaria and Pennisetum. Soils in 
the region.are in a complex mixed pattern which range from fertile brown 
earths to ferrisols of low fertility. 
Region III - Eastern 
This region is fifth in area, with some 700,000 square miles, 
and has a human population of about 36 million. Livestock numbers in the 
region total some 23 million cattle, 11 million sheep and 14 million goats, 
equivalent to about 40 cattle units per square mile - the highest stocking 
density in the subcontinent. The livestock population increased by about 
2.5% between 1954 and 1967. Of the five countries in the region, Tanzania 
and Kenya have the greatest numbers of stock, but Rwanda, Burundi and Uganda 
have higher stocking densities. The five main grassland types in this 
region are Chrysopogon, Chloris, Panicum, Themeda and Hyparrhenia growing 
on a complex of soil types mainly of a fersiallitic nature. 
Region IV - Southeastern 
This is the fourth largest region, totaling some 1.1 million 
square miles with a human populationof about 22 million'. Livestock numbers 
in the region total about 14 million cattle, 1 million sheep,and 4 million 
goats, with a stocking density of 13 cattle units equivalent per square 
mile. The population here increased more rapidly than that in Region III 
between 1954 and 1967 and averaged about 3.5%. The Malagasy Republic is by 
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far the most iLmportant li-Jestock country in the region and has about 10 
million cattle and 1 mlilion sheep and goats. HyparrherCa grasslar~ds 
make up more than 90% of the grazing lands of the region wh_ile the soils 
are largely of a ferrallftie nature, 
Fferpior, 91 - So-:&?1 --&A--“------------ 
This reg$o;c &‘,ff-rs f:roz; th=@ ;-fher fi-ve is. th& i,i: jLs the .:jf+y 
one vith a very ivge 9 . component of comnercial rancnmg similar to opera- 
tions foula in Norti-, a?_c? Seth Axrieu and Australasia. Tke region is 
the smallest in area, totaling some 0.6 tiilion square miles, with a popula- 
tion of about 24 miilj_on people. It has abcut 7.5 m_i.l.-1.4Ci? cattle 9 37 miil.ion 
sheep and 7 million go&s, with stocking densLties of 33 cattle -iu?it 
equivalents per square mile, The region has perhaps the most reliable 
statistics in the subcontinent, which showed a slight downvard t-end in 
lixstock nxmbers of about 0.25% ai7,n7Jally bet.weer_ 195;; pdTLC, 1.967 L "he 
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Republic of South Africa is by far the most important country in this region, 
with about 11 million cattle, 35 million sheep and 5 million goats. The 
grassland of the region ranges from Mediterranean types dominated by Ehrharta 
to tropical types dominated by Eragrostis, Hy-parrhenia, Aristida, Cenchrus 
and Themeda. Of these, the Eragrostis grasslands are the most extensive. 
There are many soil types but the brown soils of medium fertility are the 
most extensive. 
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APPENDIX II 
AN INTERNATIONAL ANIMAL RESEARCH INSTITUTE 
Rationale 
A large portion of the cattle population of Tropical Africa is 
maintained under subsistence systems but the potential for increasing meat 
production is considerable. In order to achieve new production goals, it 
will be necessary to evolve methods whereby improved production techniques 
and practices can be introduced into the prevailing complex cultural sys- 
tems of the African countries, 
The technical and administrative institutions needed to back- 
stop livestock development programs in the Tropical African countries will 
require expansicn and strengthening. An International Animal Research In- 
stitute having a comprehensive research an3. training program focused on 
beef cattle production could accelerate the development of these national 
inst,itutions. 
Objective 
The objecti ve of the Instit7&e is to create a measurable and 
significant impact on the productivity levels of beef cattle in Tropical 
Africa, It will accomplish this by: 
1. elucidating major impediments to increased livestock 
yields with major emphasis on beef cattle; 
2" compiling and testing existing knowledge leading to eco- 
nomic beef cattle production systems; 
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3. through research procedures, resolving problems and 
creating new knowledge relevant to beef production under 
African conditions; 
4. through cooperative efforts, assisting in devising compre- 
hensive plans and policies for livestock development at 
the national level which include social, economic and tech- 
nologic considerations; 
5. assuring an adequate level of professional training of out- 
standing African animal scientists; 
6. establishing standards of'beef cattle productivity against 
which national development programs can measure their 
success. 
Programs and Staff 
The Animal Research Institute could develop as the parent or- 
ganization incorporating certain existing and projected programs which 
in themselves have more limited objectives. Thus the Animal Disease Re- 
search Center would shoulder the major burden for disease research. The 
tsetse (sterility) project under USAID support might also become a part 
of the total research program as well as other similar projects. 
The research program is not intended as an activity to facili- 
tate scientific inquiry solely for the sake of generating new knowledge. 
The problems of livestock production are real and urgent. The scientific 
program will be production oriented and designed to create a measurable 
impact on livestock productivity. 
The staff of the Institute would comprise a multidisciplinary 
team of qualified scientists and might include the following categories: 
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1. Administration - to inciude the Director and his 
administrative staff. 
2. Range Management - covering ecology, range and crops 
agronomy and management. 
3. Beef Production - embracing nutrition, physiology, genetics, 
and manapement, 
,T------ 1 
4, fhimai Health - including microbiology, pathology, and \ 
immunology. -.w------ -' 
5. Economics - including production and marketing economics, 
statistics. 
6. Social Sciences - to cover anthropology, sociology and 
communications. 
Adequate supporting staff, junior staff, scholars and trainees 
wouLd be added to make up the full complement of personnel, The numbers 
and lsequence for recruiting professional staff will depend upon the gudg- 
ment of the director and trustees. A number of staff might be available 
from a cooperating inst itution depending upon where the Institute is 
located. 
The Physical Facilities 
No accurate description of facilities can be given at this time. 
However in general terms the Institute is envisioned to be composed of the 
following: 
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1. Central Headquarters 
a) Offices 
b) Library 
c) Laboratories 
d) Animal handling facilities - pens, corrals, etc, 
e) Up to 25,000 acres of rangeland 
2. Substations - a series of substations in 
certain ecological regions, It is expected that 
these would be provided by cooperating institutions, 
To be determined. 
Location 
The characteristics of the site should include: 
1, a host country which will support the international 
character of the Institute; 
2. a setting attractive to high quality scientists; 
3. an ecological area suitable to establish relevant 
research programs; 
4, accessibility to air, land and sea transportation. 
The Organizational Structure 
It is envisioned that the Institute would be established as an 
autonomous unit, with a staff, director and Board of Trustees. Ideally, 
it would be adjacent to and associated with a relevant national institution. 
It must have legal identity and be recognized by the host country as an 
international agency for the public benefit. 
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The Board of Trustees should consist of no less than five nor 
more than fifteen persons, They should form a good balance between expert 
scientists in the field of study, outstanding people in public life and 
some expatriate nonscientists with special interest in the success of the 
pro;ject. Each Trustee should serve for a period of three years with the 
possibility of reelection. The Board would be a self-perpetuating body, 
It would meet at least once annually in Africa, 
The director should be a distinguished scientist selected by the 
Board and directly responsible to it, 
The staff should be selected by the director and with the ap- 
proval of the Board. 
The functions of the Board, director, and staff would be elaborated 
upon the creation of the Institute, 
Financing and Budgetary 
Requirements 
The Institute is envisioned as an effort supported from a variety 
of ,agencies. Capital and recurrent core costs might be provided by a con- 
sortium of donor agencies and cooperating governments, Special pro,jects 
might be supported by public and private agencies. 
No precise cost estimates have been elaborated as these will depend 
on many decisions which will be taken at a later date. Merely as a general 
guideline, it is anticipated that capital costs would be close to $5,000,000 
and operating costs at the order of $2.5 to $3 million annually, 
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